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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device 
that has a three-dimensional mounting modular structure by using a 
flexible circuit substrate that is superior in the ease of a three- 
dimensional assembly and the repair (or rework) workability. 
SOLUTION: In mounting regions 1 1 1, 112, 1 13 of the flexible circuit 
substrate 11, mainly electronic components 121, 122, 123 are 
mounted respectively and other electronic components 124, 125 are 
also mounted. The flexible circuit substrate 1 1 is configured so as 
to fold up each of mounting regions 111-113 above a base region 
110 in a given order (f1-f3). An integrated spacer 13 is overlapped 
and adhered to the flexible circuit substrate 1 1 as shown by broken 
line arrows and, when each of mounting regions 111-113 is folded 
up, supports the laminated layer of each of electronic components 
121-125. The integrated spacer 13 has a thick region 131 and a thin 
region 132. 
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(57) [gifo] 

[pus] 3^jfflitT(o^tt, >;^t (*fc«';>7- 

1 , 112. 11 Stctt-en^ttiftS^-SBiS, 121. 

12 2. i 2 3&&ttm.bxmm2ti, zomon?-^ 

,8,1 24, 1 2 5hm^StiX^i,„ yi>*is7)\>m$% 

»«i 3t*. ^-xmmi i o±yjic&^giffi®i i i 

~1 1 3^J60i*6nfcli# ( f 1 ~f 3) "CtFrOS 

TifSh, S5^Sli|{l 1 1-1 1 3*5^0S*a6ti 
/c^tCgH^S 12 1-12 5 <D8tJf 

Hts^^-f-istt, ffir»««i 3 1 tm^mmi 3 
2£*trs. 
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St. 

l xmm titcm+us, t . 

i. 10 

gffi3fllflra& ft t y u * ^> 7)\>W$mWfi-W£ ft ■» "C 

tztmttzmMm i gatg©¥*g<*«s„ 

xmmT^momicm-t e. ntcnmm*m®z s e ct^ 
tf c 4*w«i^-&»*gr i im<D¥m#mm. 
[ts*«4] BufB«(is:^«. ^©fju^KiHo 20 
xmimT-mhvffimzwL *) mts * *> tmmvz>z> c t 
*mmt tzmim i ~3 i.»r*i*> — :>cciais©#3?# 
mm, 

[fi33B6] ffiSEMX&tttt. *-©ffS 2 SULCUS L 

1 - 5 ^-rn*>-o{cia«s©^i*^g. 30 
[»*a7] Buffa^-^MHstcfeM^-gpfp^R^n 

t, >-r*xa>— 3cc fai&©*ig#siiB. 

[f£W©f«ffl&l&f|in 
[000 1 ] 

[0002] 40 
[ St *©8fflS ] 7 u * i^HSKSffitt. y y •? FUSS 

s«<ts-o-c^e»*K . ^?j.tta#Jj6*»*<5. tux. 

W*|J-C*S, y ls*is7)l®V&mmz, TC 

P (Tape Carrier Package) ^COF (Chip On Flexib 

ies/c«Fiim) mtcmmsti. »ee. sayf^rss 

©/Jn§!I{ b(C \*&W$.alXX! A £ „ 
[000 3]*/c. -rf^-f rm&©/jN§2<b. ?S3tf t 
fifb©SWiK:te, ^tals 1 ©ftfi5fcirg-e<*>s„ 
^xfALs i tj. Jiangs© l s i *) ihfrttw 6 50 



#8)2 0 0 1-3 08 26 1 
2 

l**:/{b^©^£#lltC^&<*Hi-Ct,».&„ L*»L<. 

i ©ga^tc*jc>-c«, ^ 

* h?:?IIJS-Ct>Sl>©»5^-C*^ 0 
[0 00 4] 

[^Asp^^^^i-rS^] ±ifi©aifctcj:«>. 3 

•3. i i5^er(«©^*5«s(c^or* 

pf^^ T^gisa-c«. (igji^b) tmm 

tm.*)ffl&&, BKs*5®iieL&wn««t6&t>. c© 

S ti^ffl{b©ISIt«c A o r ^ -C I, >4 . 
[0005 ] 3^73l$|*y*-;Hi. I**, 

^© J: ^ ^c1f fH&nmit, * Sl^ tiUMbKlttc * S . 

(A) i(/t, TCP (Tape Carrier Package) 

K-ciiftSi-rs, (B) at, tcp©^®^^ 

^-©ft!l. (C) iU, ^ u-7'U^-caiSL> ^ 

So 

[0006] £©<£ ^ ^3fe«gjCCj;Wi, ^ yfH® 

ma. whfr<D4>z#-v*ftvxnmiKtm.2fn, 

». ±IB (A) (C) ©J:^J&. ^T^MT-S^fiS 
i. _hI3 (B) ©ct^^. ^SPrS^TS^^^s, 

t,>-rticcL.T*>. 3yt7^iss*ya-^©«3S*iay!)t3 

[0 00 7 ] -ec-C, 3^7^IS*y*-;U£ L/TSJ 

&&m<»mm:. ^fliwestifcw^B. m^b© 

Z>, f^t>^, S^TcSI^-ty^-Jl'ff*. 3^^© 

y^r ( * tcu itrnt^M Ltcmmm 
m&mmx2>z. c<o^ic^>x. tmvm&mxu 

[0008] ^w«±ta©j: 5 ttmmz^fobxtsz 
titc&ox. 3^-©«iEri8P§{ctews@mi4. 

[0009] 

[i*j@5:^-rsfc«!)©^©] *^w©*3W^aaw. 
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m^m i mmiucom 1 mm t &ic-m turn*) mi 

[0010] *»?8©*a»fl«KCC J:titf . 7 U*z/7 
[0 0 1 1] 3*7^8^a^ilta* 

®ffim$i±ic-mux*£m2tiz> 0 zcomimmxfti* 
zw^xnmMm&Vrv&izbtimmstiz. cntcj; 

[0012] 

iillO &*0»afcaKSftfcX&W« 111.1 
12,11 3€fl, ««MTfc»fJi©»«y^-> 

da**-**) wjBflEsnr^-s. "<-*w*i i 

[0013] ^ u^u^jiMmmmi i *c*h>t, 
««i i i . 112, ii siaz^ti^timcn^sh 

1 2 1. 1 2 2. 1 2 3^#»J6U 7*JX#0>m 
m2t\Xl>*> Q M+iR&l 2 1 . 12 2, i23«, y 

■ CO 0 1 4] COct^^m^gPcai 2 1. 12 2, 12 
3©?W**9>*«£l/Ttt. WU*. JbfB&HT 
SR?o<D^*> ^mffii -7 l^t^nsKSS 1 1 <Dffij£<D 
m&*Z~>£<D">#m-f&3£X-t>tlZ>. Sfc, AC 

S8S&1 1 i©B|K: A C F 

0, ACF*(D^iK[^CJ:^r^^-gPp D ol 2 1. 1 

2 2. 1 2 3i7U+V^;H3KS«l KDmm'm- 

>t<o&mtzmfm&igufi»hti&. ^com, acp 
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[0015] — # % iSB^F-SPA 121, 122, 12 

3<cw«rs>hfi©«T«fl mum*) tao^ss 

~r>if 9 r/fflK*. ST- SRa D D 1 2 5 tt % * P 9 
[0016] 7 is*is7)VM&m$L 1 1 U\ ** ■; -f ^ F 

io 1 1 o ±.jjic&nmm 111-113 

fcttfcJ«» (f 1-f 3) rfrOMa6ft£J:5te;f»j£ 
^tlTl^o fi£^T, &Hl£f^l 11-11 3#JtD 

ntohftz&x<mK>mmmzmmi,. mma i-d 

3{if?&6#T*& 0 

[0017] CO? U*i/^HBB»R1 1 fc«. —it 
SB*^-1M 3jWS6*S*iS. HH^-tl3B 4 

TH»Sft, &H*^f#cl 11-11 3#*r0ffi:ta6*i 

20 1 3«, 3 1 ±m^iMt$i 3 2^wr-5> 0 

[0018] — tt^x^-u- 1 3 (om^mm 1 3 1 t*, 

«F-Sft& 12 1-12 3, «(DttO*-79A 124, 1 
C>fH*$ 1 3 Hi, 0M.tfil-?ffA 12 1-12 3 ^tl^t 

ffl©«TWA ( l 2 5 «cf) 5c*f irtt, 
tc»5J:^te^l8*<br>"Cfcj:t>. \,>?tilcLXi>c<D 

m^mmi 3 1 1 o_h*(ca^mta6 
tiztc&y. ^-xmmi 1 o±ic^tt6n£<£5*m 
30 jB»*wrac<b*s»*bc^ 

[0019] 1 3 1 3 2 

*<-ZM®l 1 Oitc^fiU, ±KWC««13 1 t- 
Mltl^ 0 C©»C»««1 3 2B, 4>fr<<t4>-<- 

Sfc, ^SPp a a (12 4) (DmgkWffitf htlt^X 
^^□35 1 3 3*SKW6tiSCit**. 
[0 02 0] C<D£5tj;— im*'*-* ?1 3«. 

«, >; 7 p - w«ttt***ufc# »; ^ f^§<d^p o d 

1 3 Hi. m^ti^mT-^Si (12 1-1 
2 3-e-Offi) ©WBWWtfitt&&l>^<Ofl»*W^ 
4. it«13 2(J, 9r0fttfffl«*tf<DT** 

4^<*Ci^i:< , m«0. 1-0. 2mm|iacD 

if^«:L/r^< 0 — ttiu 1 3 itrcDax^&i^ 
[0 02 1 ] —tmz^-'V' 1 3 3&s % ±^.i< V 4 ^ Fffi 

mvjm&x&titt, p« f — 7^mm\m<D&m%m 
4^LrH^b^^»BafflI^u+'>y^@l8Sfii 1 
50 ±CCH«3tiS. 3 6Cci»^««l 3 1CD«JBH««J 
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mm) KmB7~*#8mm<D&Mm*s?z. 

CtlltCJ: 9) . 12 1-12 3 (*<Dfft<D/J\S 

[0022] — 3#, ±ffi3>tf*-V 

ft*. 3&<C«l*Ml 3 10MN»SM <£M!> «CW 

2 1-12 3 <*<Dtt©/J««*»fi*tf) £ 
BKHIl/ft:&»K:«*BE3ti«. 
[.0 02 3] 02 (a) , (b) tt, ^tl^n@l<D^ 

*r9fttf64v Wf-ffli&l 2 ltf^-JftCMl 1 0±^ 
■«cERSnWKJK«rS(/TC»*. BTffai 2 1 CDH^ 
KWU AC F (A#tt««7^^A) CCfc&JIMH* 
fflHT**?K (b) » (a) ©3 6fc»»W**tB** 

-ra^Hr**. -ra**, ? u^t/^weKSiK 1 1 

« % # y -f 5 Ftt £ ©St* 1 0 1 K3M^ £ -> 1 0 2 

«s»j83ti. uyxm 0 3r«H3*rci»*. mm 

0 2±©^©(lflW 1 2 1 <D 

^>:/iI@BMPCC*tOTACF (S^a|l7^l/ 

a) *rtft3**^Wfc«*UTi>*. 

[0 0 2 4] 02 (a) tc^vr^CC, — i$M*^-*y- 

^ur^i/*^^naB«Ri i±«:B*3trc<r>«. 

56tC, 1311(11 ©14*10 3&J«S««A 

DH2r*r>rm»iBBB^-^ <*fctt««W) */f 

it^^Mi i o±{cb#3*vc(,>«s q 0^<dht- 

fltfbl 2 1 tte®J*l>Mttl 3 1 CcK$*i<£g£*i£o 
[0 02 5] — *f 1 3 <OB\,>mM 1 3 2 tt, 

(CfiftAa^o»^rc^0AV«Wmi2 1, 2 2K1 

To 

[0 02 6] {fcCD^gfl Q a c 122^123, /J^£!<D«^ 
a5u a a 1 2 4, 1 25fc, H*%U&l>#JhE£niS. 

xwi i o±#ccER3n*«fc5K\ &tmMi 1 
2, 1 1 3*wcjfom*a6nSo cn^Cct^, — tts 

F 1 3i^U*V^ngBSfil 1*J— 
t««4 (12 1-1 2 3*©«) #«ji3ft> - 

ttSU^-m 3©«lMH«l 3 1 &7U^S/^U|§|B 

mm. (mm) tmmr-^u^Tm3M m 
[0027] ±sm i mmimic ? u+s^i/ 

EffiSfe 1 1 CClfSA (12 1-12 3 *<Dffe) £31 

cftcc^. 3^C7^l^^^-;i/<hbr«i^fSr 

[0 028] 3 ^TC^^t^^-^iU Tiffin 
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— y-l 3^o^8Jl«l 11-11 3#*r9»ta6 
laBffiSnSCiCCcfcOflt^HBift (12 1-12 3^(0 

fife) cd 3 ^tcHsk - jwmm-c # s o 

[0 029 ] CO<fc^^Ci^e>s 3Xjcm&*i?*~ 

y*<r (*/c«y?-*) fsitt«c«^5. 

[0 03 0 ] *«HB(c*jW&3^7aaS*^*-^tt k 
7 U+V^MSBWE l l ±Cc«B?4Rfi (12 1-1 
2 3f©i) *3aELT7U*S/^UHB*«l K - 
ttStf*"*— 3<tft(c#rOM4a&0!K"C*S. ttxK 
cfc^, I C^2F^*B**fa«^*T7^F 
fr^ib&ur, I C<DtMX*>^* Fgea©$o^s 
£>Tfl>5l> 0 F ^^-S^Cte:, 

20 cntc»cr#An(c««3^7cim^»-MS. i 

jx - MIOT(St*4 . 

[0031] H3«, #mi<Dm2mmmic$ t &mm 

1 3<D»l^««l 3 2{C«, Sr0fttf«W 

a$3 i*^tt6nrc^ 0 -rat>%. ^u+^^nasg 

[ 0 0 3 2 ] 04 ( a ) , ( b ) -etl-etlH 1 
»#«HO— SB*mTWffiHr**. *K^«1 1 1*5 

^Dfttfen. ^-T-a5a n a i 2 i o_h^ 

fcBL. AC F (S^ttil7^;l/A) (c<t4^i5WI* 
40 ffll>rfc*3, (b) « (a) (D3e>«cSB»W&BlB*m 
TffiABT'fe^. 02 (a) , (b) (DttJffifctt^T, 

5o ^(Dffeti02 (a) . (b) ©«JiEiBI«r*a. 
[0 0 3 3 ] 04 (a) tc^-TJ:^CC, 
13«, *OAHsD«, ±*fcl/<B»5»Weca»«i«A 

$ etc. j*t*rai 3 ix (0 3cD*4^) wmmmMA 

50 Ut^-^««1 1 0±{CB»3tiTl»4. i^CDl^- 
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[0 034] —mzx^-y 1 3 om^m 1 3 2 
»-r47b*v^naH««i i<o«Boaa[fc*fc 

[0 03 5] £ -ttMX^-t 1 3 <om^fm 1 
32tt, Jf0ftCf4»g|JSI«2 1 , 2 2©0{CfcC^f] 
ffitfi^faSB3 l*«W6trCt>5. Sf0fttf«BI»3 1 

tt, 7U+^^«SIfil 1 &§2»*3ft&l>lf<r>fl( 

«1 3 2(D5&&r&£ 0 CftSCJ:9 4 yb^i^^HelSS 

siRi iojfOfttfi»c!^oaoj£A*iB«is*a. -r 

3(Dit«l 3 2<tmfcTjJr9ffitf££tCD«^;*? 

[0 036] iiKDM^Sh 122^123, A^KDm* 
^124. 125fc, B*L&U#iJE£H«. 

i oi^ccieissnsj:^ s^ftfitti 1 

2, 1 1 3rt«(cWDmta6ft& 0 cmcj;0. + 

s/^jphrmi itt, ?i 3 (m^mm 

13 1) *#^T»«>6#iWlli5cJr5«a6n, 
a5p a P l 2 1 -1 2 5**«lli*tt&. C(D*S*. H*8!* 
•^-IM 3<D/PC>««1 3 1 i7U*V^iBlK 

[o 0 3 7 ] ±l2»2H8SJ|?««:J:t>r4, vv^rf 

^HSSSSK 1 1 CC«^gft& (12 1-12 3 *<Of6) £ 

*»L/cBSj£t\ ^^^-;uS3 D n p<bbrcDttfWDj^k: 

[0 03 8] 3 6JC % 3^C7cglSS-t^^-Jl/ibra* 
\LX&tctb<D— M^^-f 1 3tt, ^u^^^HUgS 

S«i i ±cc-fsoT^sr#^ 0 ^cD&tt-ft^*^ 

— 3«^tlS!mil 11-11 3 3W#rD«a6 
ttB5eS*iSC<bK:J:5, *F-S&&1 2 1- 1 2 3-e-O 

Sfil l(O»^ftt^£*&ffl«CCjf0fttf««lSB3 1 
*88 I > Z<D~C$t n ft ©UttaWt-rwjS 4> & £ . 
[0 039] CC0<fc^&C<t#>6, 3^H^^^- 

Jbibr, toStlt (ft*a:"C©^3 4 fitg) tt^L 

[0 040]i5 (a), <b) tt, *tt*tt*»J3© 
3 IStt^«|ICCff«¥Wt^O««r « 0 , ( a ) tt 
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m&±n:m<D¥-mm. ( b > »«ui«<o 3 sks**^ 

*-^U©«IW»iaE*^Tff*OKBBHr**. NEW 2 

mmmm t ^mmm mm-<Dmn*tt l x mm\*m 
[0041] c©»3i8Sfi^ss«c*ji*T», mmm2n 

1 0lzt>M*mShl 2 6«M3ti«»M&tt 
10 lr>««13 1*. mT3i5o a ul 2 6CCJ61>T^-^««1 

1 o±(cfe»wri»s. 

[0 042] *fc. 1 2 6 ±*fc*WF*ft 1 

2 1-1 2 3OTIgCC»83ti^(Dr^ti^#^tL-C, - 

1 3«. i i o±<om*w&i 

3 1 &&%X«tft 111-11 3±G>m*W& 1 3 1 <t 
CDraOffiStd 1 1-dl 3*S&6i±rt^ a Cfttcj: 
0, 7U*^^Wa«S«R5 Itt* H(9^-fl3 

1 3 1) 4^->rgfe«>6nfcJt{c*r5S4a6 

tt, ss^fflfi 121-125 ^tsriam i mmmmot 

20 *£HflUcfltnH£<*ft& (H5 (b) ) . 

[0 043 1 H6 (a), (b) tt, -ttt-ett**^© 
^4 m^SKff &¥Wt«^«Ar ft 0 , ( a ) tt 
ffl^:£Tiia<D¥E^ ( b ) ttfflStffeo 3 ycTcH^^ 

[0 04 4] c<D»4 3eS6JB«tc*j^rtt, mf£B2m 
m&mztk^X. v U*^^il/08SK«6 1 

H^o<fc^cc, ^u+->^;i/[plgSSfe6 i<o^c- 

(«AtfiK-iP»B) 8 23WK^6hrc>4. -Tttto 

miiB02<DSe5fi^Sg (S3) TmUfcjWWMl 
15*. r3^^^^<Df^«3{CT U-T %4 ^CO^ffi (6 
2) il/cMi^otl^ e 

[0045] mmm (111-113) *kl/c^ u 

flW?R:tB^ i r«m^jr->{o«HPtt. er/<*-> 
(a^i±*r) ^^or^«T-gp (#-jMBtt) 6 2tc 

«»SttT^So 
40 [0046] Jfc, « J f» n t i 1 2 5tt^ 1; ^ jxjl&jfiT 
i)K l^$r©t"J>^>f^CftorSMD (Surfac 
e Mount Device) ^^Slltl^, 

ft6 3*7c*s>A-ii/*^-r>a««:^>y^as-r4iB 

[0 047] — flfflX^— 9- 1 3 tt, *<DJpt>«« 1 3 
1^:. ^a5a a dl 2 1-1 2 5fCJ&i;?RtfTl>«. C 
tt(C«fc»3, 7l/*J/^HR»Rei» l — m&x^- 
VI 3 3 1) «ffoTK«6tiftJ|{CfrO 

m^^n, s*^si5p a p 121-125 tfffirgeflt 1 ^0 

50 ]B<D&»<E:ig«(c8WH£3tt^ (06 (b) ) . 
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[0048] &*>. STSPfa 121-125 M&fiCCjC 

■Sfig. m&^^Jg^UfcS^SB&l 2 4^1 2 5© 
«TWit«:»5f*. C©«fc 5 tsg^tt 

[0 049] ft*>\ ^-Xli 1 1 0 CDJSia-C&SEHiB 
£T CCg*g&Jg#i8 « h ft & -hfr:*f * 6 ft £ . 

mmmmco t s* i^cca^s ft 

[0 050] ±ie©<fc ^ frSfT3 . JfU^^tt. fttC 

^^m^x^^^btcmmx-sa. c©<fc5&*Kj 

lcm^SBa a t i^4lL//tB$*r i ^y*-^SS n D D i OT© 
£Lr*i#:£-c&ft£fcifiir(c»i^ ^s^^'SUi^c* 
[0051] *fe, s^s^^t^-^tbTiiS^li 

XZtc&CD— f*3U^--!M 3tt. 7 U + i^Hglsga 
tS5 1S/C5J6 l±«C-JSL-C«#pJtg-C* > -&. *©|g 

y- 1 3 zw-ox&mnM®*mK) «*a 6 

ft @ J£ 3 ft £ C £ (t J: 9 , «fS£(D 3 ^tcH^*^^ 
•e*5. :7U=t->:/;nasgStg5 1 ttcitG 1 © 

if? «P ffitf ^g&MWcflr 0 fttfjSfPSIJ3 1 ZWLVtZ, C 

<t (c <£ -5 -c o ft if ©fitsattf -r . 

[0 052] tUi©&5DS&0*J(c <fcfttf. 

m^x corns, iss) t**o<fa_tu tmxx&© 
it/r>j-<r <*/c«ii'7-i') rmmc&tiz. race 

tf. «*3*t:tt©fr±. g|5D a p*^©«d>* s ^5ft£. 
Cft(CJ:«j. aXHHSKf#T4. £6fc. I C©« 

S. &#£fttt©iti ^©^ia^s-cx 

[0053] 

[ ft 9&>*Mi ] fclBBW Ltc<k *> CC*^©##^g 
(Cfcfttf, fr9fiftT3^*K*y J .-U'fcrs-<< 
^JHlI8»«(c*-f^PD a D^^-r S „ C fttt X 

[0 054] 36(C, 3')&imm*:iJa.-J\'&.LXm& 



(6) ^2001-308261 

10 
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